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Experiment-Synthesis of silica template SEW-SBA-15-T and SEW-MCN-1-T
In a typical synthesis, 4 g of non-ionic surfactant Pluronic P-123 which is a triblock copolymer (EO 20 PO 70 EO 20 ), Avg. mwt ~5800, Sigma-Aldrich) was added to 30 g of water in a polypropylene (PP) bottle with a cap and the solution was stirred for 4 hr at room temperature followed by the addition of 120 g of 2 M HCl. Simultaneously, the temperature was raised to 40 o C and the mixture was stirred for 2 hr. After this, 9 g of tetraethyl orthosilicate (TEOS, 98%
Sigma-Aldrich) was added and the mixture was stirred for just 20 minutes after which stirring was and SEW abbreviated as above.
Characterization
The pore tuned silica templates, SEW-SBA-15-T, and the MCN materials, SEW-MCN-1-T (T= 100,130 and 150 o C), were characterized with low angle powder XRD. The Powder X-ray diffraction measurements were carried out on a Bruker Advance D8-III diffractometer using
Bragg-Brentano geometry. The measurements were collected on using Cu K α radiation from a The samples were coated with 5 nm layer of Iridium using Baltek coater using a nominal current of 15.5 mAps and coating time 60 sec. The HR-TEM images were taken using Tecnai F20 FEG TEM equipped with EDAX EDS and Gatan Image Filter (GIF). The preparation of the samples for HR-TEM imaging involved dissolution of a very small quantity about 10-15 mg of the sample in ethanol followed by sonication for 5-8 min. One drop from micro pipette is dropped on the holey carbon film supported on a copper grid and dried in open air before insertion in the TEM machine.
X-ray photoelectron spectroscopy was carried out using a Kratos Axis ULTRA X-ray Photoelectron Spectrometer incorporating a 165 mm hemispherical electron energy analyser.
Survey and multiregion spectra were recorded at C 1S and N 1S photoelectron peaks. Each spectra region of photoelectron of interest was scanned several times to obtain good signal to noise ratios. The spectrometer used had the following operating configuration. The incident radiation was Monochromatic Al Kα X-rays (1486.6 eV) at 225 W (15 kV, 15 ma). Survey (wide) scans were taken at analyser pass energy of 160 eV and multiplex (narrow) high resolution scans at 20 eV.
Survey scans were carried out over 1200-0 eV binding energy range with 1.0 eV steps and a dwell time of 100 ms. Narrow high-resolution scans were run with 0.05 ev steps and 250 ms dwell time.
Base pressure in the analysis chamber was 1.0x10 -9 torr and during sample analysis 1.0x10 -8 torr.
Atomic concentrations were calculated using the CasaXPS version 2.3.14 software and a Shirley baseline with Kratos library Relative Sensitivity Factors (RSFs). Peak fitting of the high-resolution data was also carried out using the CasaXPS software.
High pressure CO 2 adsorption was carried out on Quanta chrome Isorb HP1 equipped with temperature controlled circulator. The CO 2 adsorption was carried out at 30 bar and different analysis temperatures of 0, 10 and 25 o C were used. Prior to CO 2 adsorption, samples were degassed for 10 hr at 250 o C. The isosteric heat of adsorption was calculated using ClausiusClapeyron equation. 
SI Table 1S. Comparison of the wall thickness of different materials
*t is the calculated wall thickness for a hexagonal p6mm symmetry. MCN-1-130s 27.9 -16.3
SI
[13]
MCN-1-150s 54.9 -22.3 [13] MCN-7-130 34.9 -24.0 [3] 
